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VSLS: Very Short Lived Substance

AWAS VSLs vs ALT
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Closer look at minor VSLS
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Source Gas Injection (SGI) of Br, due to VSLS, aka Br,\>>°¢!~ 3.37 + 0.68 ppt
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Source Gas Injection (SGI) of Br, due to VSLS, aka Br, "'~ 3.37 + 0.68 ppt

Product Gas Injection (PGI) depends on CBr, near surface, lofting of bromine
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Measurements of BrO in TTL were designed to constrain PGI
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Measurements of BrO in TTL were designed to constrain PGl
But theory indicates most of the product gas, if present in the gas
phase, will be in the form of atomic-Br
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RF09: Convective Outflow and Equator Crossing
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RF09: Convective Outflow and Equator Crossing

GT-CIMS species (ppt) vs Time, RFO9
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Convective outflow to SW, GH flight
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RF15: Northward Jet Crossing, Deep Stratosphere
RF15: 25 Feb 2014

Northern Survey: reached 385 K
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BrO (ppt)

RF15: Northward Jet Crossing, Deep Stratosphere

Observed BrO along RF 15 Flight Track
Starting on 24 Feb 2014
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Long Lived CBr,: ATTREX & CONTRAST

AWAS CHiBr+Halon121 1+2xHoIon2402 vs CFC 11 All Flights
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2 x CH,Br, (ppt)

CH,Br, : ATTREX & CONTRAST

AWAS CH,Br, vs CFC-11
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CH,BrCI (ppt)

CH,BrCl: ATTREX & CONTRAST

AWAS CH,BrCl vs CFC—-11
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CHBr,Cl: ATTREX & CONTRAST
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CHBrCI, (ppt)

CHBCI,: ATTREX & CONTRAST

AWAS CHBrCl, vs CFC-11
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BrO (ppt)

RF15 CIMS Observered BrO vs CFC-11

RF15: Northward Jet Crossing, Deep Stratosphere
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Br, (ppt)

RF15: Northward Jet Crossing, Deep Stratosphere

JPL 2011 Kinetics
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Br, (ppt)

RF15: Northward Jet Crossing, Deep Stratosphere

Kreycy et al., ACP, 2013 Kinetics
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Conclusions

1. CBr, (H38r&Halons & CBr 361V5LS for 2014 well quantified by ATTREX:

CH;Br & Halons : 15 ppt
SGIVSLS : 3.4+0.7 ppt

18.4 ppt

2. Atlow O;, BrO+Br titrates to Br. Nonetheless, BrO measured by
CIMS & DOAS on CONTRAST indicate the presence of significant
levels of “product” (i.e., Br,) throughout tropical troposphere

3. BryF’G'VSLS/Others estimate based on CIMS & DOAS BrO from RF15:

CIMS: 0to 10 ppt, strong fn of CFC-11
DOAS: 3to 5 ppt, nearly constant wrt CFC-11

4. WMO/UNEP (2014) stated “5 (range 2 to 8) ppt” for VSLS Br,
PP

TWP mission data suggests these estimates too low, by at least 1 to 2 ppt
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Parella et al., AMT, 2013

Atmos. Meas. Tech., 6, 2549-2561. 2013
www.atmos-meas-tech net/6/2549/2013/
doi:10.5194/amt-6-2549-2013

New retrieval of BrO from SCIAMACHY limb: an estimate of the
stratospheric bromine loading during April 2008

J. P. Parrellal, K. Chance?, R. J. Salawitch®*3, T. ('anty3_. M. Dorf®, and K. Pfeilsticker®

Abstract. We present a new retrieval of stratospheric
BrO (bronune monoxide) from channel 2 SCIAMACHY
(SCanning Imaging Absorption spectrometer for Atmo-
spheric CHartographY) limb observations. Retrievals are
shown to agree with independent balloon observations to
within one standard deviation of the retrieval noise. We re-
trieve BrO profiles for all of Apnl 2008, and apply sim-
ulated [BrO}[Br‘] (bromme monoxide : stmtosphenc 1nor-

rent best estimate (3—8 ppt). The 6ppt Bt uncedamty es-
timate i1s domunated by the 21 % uncertamnty mn the simm-
lated [BrO] /[Bry] ratio due to propagation of errors from the
underlying chemical kinetics.

o -
© O

malized histogram
o O
A~ (@)

O
N

_T"]'TVIY'YIVVII"'-

|

12 1 " L PN ——

LlllllllllAlAllllll

o

-20

CT3LS, Boulder, Co, July 2015

0 20 40 60 80 100
Br, (ppt)

32



Altitude (km)

Parella et al., AMT, 2013
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Lines: Table 5A-2, WMO/UNEP 2014
Points: CONTRAST Tropical Western Pacific, AWAS
Note: AWAS reported measurements for only two halons, 1211 & 2402
“All Halons” is found by adding WMO value for halon 1301 to the AWAS measurements
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Total Stratospheric Bromine (ppt)
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Observed Ozone annq RF06 Flight Track
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AWAS and TOGA VSLs vs ALT

25 T T T T T 1
\ A TOGA e ATTREX AWAS TOTAL .
0 CONTRAST AWAS CH.Br, 1
—CAM~-Chem CHBry _
. OTHER VSLs
— B @ 4
- Upper TTL
é 15[ B e —— -
o X
o X
2 L
= 10
< !
5 b
ol

Measurements: AWAS & TOGA
Model: Fernandez et al., ACP, 2014 Note: paper did not include CONTRAST data

Geographically & seasonally distributed oceanic sources of VSLS as described in Ordonez et al. (2012)

CT3LS, Boulder, Co, July 2015



Closer look at minor VSLS
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Subtropical Jet Pollution and ITCZ
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RF10: Subtropical Jet Pollution and ITCZ

HOBr+Br, BrO
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RF15: Northward Jet Crossing, Deep Stratosphere

RF15: 25 Feb 2014

GT—-CIMS species (ppt) vs Time, RF15
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RF15: Northward Jet Crossing, Deep Stratosphere

RF15: 25 Feb 2014

GT—-CIMS species (ppt) vs Time, RF15
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Backup Slide #1
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BrONO, formation: 5 Dr——
BI’O + NOZ + M ':> k [ Simulations
5 - k=1.00 J=1.0
BFONOZ loss: e  {——k=1.000=12
g k=090 J=1.2
BrONO, + hv $ ‘1—omriz2
,,E {=—k=0.75J=13
Kreycy et al. (2013) proposed k & Jare 2 , [ =053
misrepresented in JPL (2011) and that é
the ratio J / k should rise by 27% o,
m
This suggestion could be consistent
with laboratory measurements of:
BrONO, formation rate constant e T

BrONO, cross section
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BrO x 10 '* [molecules/cm?]

BrO Column over Fairbanks, 01 April, 2011
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